The polysaccharide from cell walls of coagulase-positive staphylococci coated both latex particles and tanned red cells for agglutination by human sera and by specific staphylococcal antisera. Treatment with trypsin or autoclaving destroyed the capacity of polysaccharide to coat particles but did not affect precipitation of antibody. Periodic acid destroyed both properties. The teichoic acid portion of the staphylococcal polysaccharide displayed precipitin activity similar to polysaccharide, but it did not coat either latex particles or tanned red cells. Teichoic acid did, however, inhibit specific agglutination of polysaccharide-coated particles or cells.
The polysaccharides of cell walls of coagulasepositive staphylococci contain polymers of teichoic acids and of mucopeptides. Teichoic acids of coagulase-positive staphylococci are either a-or (-N-acetylglucosaminyl ribitol teichoic acids; cell walls of some strains of coagulase-positive staphylococci contain predominantly ,B-N-acetylglucosaminyl ribitol teichoic acid, and cell walls of other strains contain predominantly a-N-acetylglucosaminyl ribitol linkages (6, 8, 11) .
The mucopeptides in cell walls consist of polymers of N-acetylglucosamine and N-acetylmuramic acid or of N-acetylglucosamine and N,Odiacetylmuramic acid with four amino acids, alanine, glycine, glutamic acid, and lysine (3, 6, 8, 11) . The complex of teichoic acids and mucopeptide has been designated polysaccharide (4) .
In the present study, staphylococcal antisera were found to agglutinate latex particles and tanned red cells, both coated with staphylococcal polysaccharide, but not with teichoic acid. Nonetheless, teichoic acid was capable of inhibiting the agglutination of polysaccharide-coated red cells or latex particles.
MATERIALS AND METHODS
Preparation and detection of antigens. The method used for preparation of staphylococci by ultrasonic means has been described previously (7, 14) . Teichoic acids were prepared by the methods described by Morse (8) .
The various antigens in ultrasonic supernatant fluids were separated by continuous-flow electrophoresis on a refrigerated Spinco continuous-flow electrophoresis apparatus in barbital buffer of pH 8.6 and 0.05 ionic strength. Supernatant fluid was applied at the rate of 1 ml/hr. The voltage was maintained constant at 650 v with the current varying from 40 to 50 ma.
Staphylococcal antigens were also separated on a 2.5 X 38 cm diethylaminoethyl (DEAE) cellulose column at 4 C with a gradient from 0.05 to 0.3 M phosphate. Fractions were collected in 50-drop samples.
Both the fractions from electrophoresis and from column chromatography were dialyzed against distilled water, lyophilized, and reconstituted in saline at a concentration of 2 mg/ml. The antigens in ultrasonic supernatant fluids of staphylococci and in various fractions were identified in Ouchterlony plates by the methods described previously (7, 14) .
Hemagglutination and latex agglutination. Latex particles were coated by incubating a 1 :10 dilution of latex particles (Dow Chemical Co., Midland, Mich.) in pH 8.6 borate buffer with 20 ,ug/ml of electrophoretically isolated polysaccharide for 60 min at 37 C with continuous mixing by a magnetic stirrer. The coated particles were then washed three times in borate buffer and resuspended in borate buffer plus 1% normal rabbit serum.
Sheep red cells were tanned by the methods described by Morse (8) . Agglutination of coated latex particles and of coated tanned red cells by antisera was tested using the Takatsy loop microtitrator from Intercontinental Scientific Corp. New York, N.Y.
Preparation of antisera. Antisera against Formalinkilled staphylococci were prepared in rabbits by the method described by Oeding (12) . Sera from patients with and without staphylococcal infections were frozen at -60 C until used. Pooled concentrated human y-globulin at a concentration of 165 mg/ml was ob- 
DIscussIoN
The a-and ,B-acetylglucosaminyl ribitol teichoic acid portions of staphylococcal polysaccharides have been shown to be major determinants of agglutination of staphylococcal cell walls by staphylococcal antiserum (6, 8) . Precipitating antibodies against teichoic acid have been demonstrated in most sera from adult subjects (7, 15) . In addition, immunization with isolated teichoic acid was followed by a rise in teichoic acid antibody concentrations (15) .
Teichoic acids also elicit a wheal and urticarial reaction on skin testing, and, in patients with higher concentrations of teichoic acid antibodies, an Arthus' phenomenon with central necrosis occurred (7, 11, 15 Hofstad (5) and Oeding (13) have reported that polysaccharide, but not teichoic acid, coated tanned red cells which were then agglutinated by antisera. The present study confirmed these findings but also demonstrated that, once red cells or latex particles were coated with Cowan I polysaccharide, agglutination by antisera was inhibited by Wood 46 teichoic acid and by Cowan I polysaccharide.
These findings agree with Morse's report (9) that only small amounts of teichoic acid antigen, perhaps the portion with residual mucopeptide, were removed by tanned red cells, but that hemagglutination by antisera was inhibited by very small concentrations of teichoic acid.
In addition, treatment with trypsin or autoclaving destroyed the ability of polysaccharides to coat latex particles or tanned red cells, but did not alter the precipitin activity of polysaccharide which requires the teichoic acid portion of the polysaccharide polymers (4) .
These studies demonstrate that both teichoic acid and mucopeptide polymers of staphylococcal polysaccharide are necessary for the agglutination of coated latex particles and coated tanned red cells by antibodies against staphylococcal teichoic acid. 
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